The growth of the K-12 strain of Escherichia coli can be inhibited by valine. The valine sensitivity of acetohydroxy acid synthetase, the first enzyme of the combined pathway common to isoleucine and valine, appears to be responsible for this growth inhibition (H. E. Umbarger and B. Brown, J. Biol. Chem. 233:1156, 1958 ; R. I. Leavitt and H. E. Umbarger, J. Biol. Chem. 236:2486 Chem. 236: , 1961 . In crude extracts of Pseudomonas aeruginosa, this enzyme has a sensitivity to valine similar to that of the enzyme in E. coli K-12, but the growth of this organism is not affected by valine (I. Horvath, J. M. Varga, and A. Szentirmai, J. Gen. Microbiol. 34:241, 1964) . Experiments designed to explain this contradiction led to the demonstration of two forms of acetohydroxy acid synthetase in P. aeruginosa. Only one of the two forms could be inhibited by valine, but they seemed to be in a reversible equilibrium (J. M. Varga and I. Horvath, J.
Mol. Biol. 13:596, 1965) . Valine shifted the equilibrium toward the feedback-sensitive state of the enzyme, whereas the substrate pyruvate favored the feedback-insensitive state (J. M. Varga and I. Horvath, in preparation).
After these enzyme studies, the growth of P. aeruginosa in media containing valine was examined. A significant inhibition by valine could readily be demonstrated in well-aerated cultures in an inorganic salt medium containing glutamic acid as the only carbon and energy source, or in a medium containing only citrate as the carbon source. This valine inhibition could be reversed by isoleucine and pyruvate (Fig. 1) , and by other compounds readily yielding pyruvate, e.g., glucose, alanine.
The observation that the inhibition of growth by valine can be reversed by isoleucine provides another similarity between the phenomenon reported here and the more familiar effect of valine on the growth of E. coli K-12. The antagonistic effect of pyruvate, which has not been observed with E. coli, may be attributed to the feedback characteristics of acetohydroxy acid synthetase of P. aeruginosa. We suppose that the equilibrium between the valine-sensitive and -insensitive Readings were made at 580 m,u. Dry weight was obtained from a calibration curve. Similar results have been obtained on a medium which contained MgSO4. 7H20, 0.02%; citric acid-water, 0.2%; K2HPO4, 0.4%; NaH2PO 2H20, 0.10%, concentrated NH40H, 3.0 ml per liter.
forms of acetohydroxy acid synthetase may also function in the intact bacterial cells, and that the enzyme may be under a simultaneous control of substrate and feedback inhibitor in vivo.
